Diltiazem and verapamil reduce the loss of adenine nucleotide metabolites from hypoxic hearts.
The present study was undertaken to elucidate possible mechanisms for a protection of myocardial cells from hypoxia-induced derangements in cardiac function and metabolism by calcium antagonists. For this purpose, rabbit hearts were perfused for 20 min under hypoxic conditions in the presence of 312 ng/ml diltiazem or 125 ng/ml verapamil, and then for 45 min under reoxygenated conditions. Metabolic changes in the myocardium and the perfusate were examined throughout. Hypoxia induced a marked decline in myocardial high-energy phosphates and an immediate release of ATP metabolites, such as adenosine, inosine and hypoxanthine, from the perfused heart. These changes were effectively depressed by diltiazem and verapamil. Hypoxia and subsequent reoxygenation resulted in a release of creatine phosphokinase from the heart, which was completely inhibited by the treatment with either diltiazem or verapamil. Myocardial calcium contents were increased by 20 min-hypoxic perfusion. Both diltiazem and verapamil are capable of preventing hypoxia-induced increase in the transmembrane flux of cellular components, which may be beneficial for the preservation of substances necessary for the ATP regeneration after hypoxia and for the inhibition of calcium overload in cardiac cells.